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     Abstract 
Background: Sustainability is a domain or characteristic of quality in healthcare that is not just 
about what may be delivered to patients today, but what can continue to be delivered to patients 
in the long term. Evidenced based interventions and quality improvement (QI) initiatives have 
led to major advancements in health care and have become expected in every clinical setting. 
Despite the amount of QI work taking place, there is limited evaluation of the sustainability of 
initially successful quality improvement efforts and a lack of evidence supporting best strategies 
and measures to ensure that improvement of goals and outcomes are sustained. 
Purpose: The purpose of the current study was to 1) evaluate the sustained impact of a quality 
improvement intervention initiated in November 2018 to improve colorectal cancer (CRC) 
screening rates and Cologuard® ordering rates in a single center, primary care setting and 2) 
explore current sustainability characteristics and strategies employed in this practice setting.  
Methods: This was a multimethod descriptive study. A retrospective chart review following the 
same procedure as the original study was conducted from August 2020 through October 2020 to 
assess CRC screening and ordering rates in a primary care clinic. A sustainability culture survey, 
using the AHRQ Sustainability Tool, was completed by the clinic’s Director of Population 
Health and Practice Facilitation followed by a focused discussion about current sustainability 
characteristics, feasibility and utility of the AHRQ Sustainability Tool, and opportunities for 
improvement in sustainability practices. A survey was developed for providers in the clinic 
(Physicians and Advanced Practice Providers) to identify barriers and facilitators related to 
sustainability of CRC screening and ordering rates at the clinic. 
Results: A total of 161 patient charts were reviewed and compared to the 200 patients reviewed 
in the original 2019 study. There was a significant decrease in up-to-date CRC screening from 
71% (original study) to 59% (p=.017). Of the 41% not up to date, fewer patients in the current 
study had CRC screening ordered during the visit (19.7%), compared to 55.2% in the original 
study (p<.001). The clinic screening rates using a different metric with more lenient exclusion 
criteria showed increased CRC screening rates over time: 60.58% in 2019,63.8% in 2020, and 
67.5% as of May 2021. There was a significant increase in Cologuard® orders from the original 
study (6.3%) to 46% in the current study (p=.004). The provider survey (N=6) identified time 
and documentation in the EHR as the main barriers to CRC screening and ordering. Positive 
belief in the importance of CRC screening and having clinic staff review the chart and order 
CRC screening were identified as main facilitators. Additional data from the surveys and focused 
discussion revealed good communication, feedback and monitoring along with having QI 
program champions as key clinic characteristics that support sustainability of successful 
improvement efforts in this setting.  
Conclusions: Though results of CRC screening and ordering rates were found to be significantly 
decreased from the original QI study, Cologuard® ordering rates were significantly increased, 
and the primary care clinic’s CRC screening rate calculations have shown sustained 
improvement since 2019. Discussion and decisions about inclusion criteria for the calculation on 
which to base practice decisions is recommended. This study identified barriers, facilitators and 
sustainability characteristics in place at this clinic to sustain effective QI initiatives. Practice 
recommendations include modification of the AHRQ Sustainability Tool for primary care and 
the use of the AHRQ sustainability module to guide improvement efforts and ensure long-term 
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 Quality improvement initiatives and standards have received a lot of attention in recent 
years which has helped with implementing numerous successful strategies for improved quality 
of care and patient safety and ways to measure these. The Institute of Medicine (IOM) Report To 
Err is Human (2000) highlighted the significant need to improve patient safety and quality of 
healthcare in the United States. This report recognized the importance of health care 
organizations identifying errors in quality and patient safety, possible factors for these errors, and 
taking action to improve performance in the future in line with evidenced based practice 
recommendations (Institute of Medicine Committee on Quality of Health Care in America, 
2000). Lack of adherence to standards in health care built on evidenced based medicine and the 
immense variability in practice by various health care organizations and providers highlighted 
the need for quality improvement (Institute of Medicine Committee on Quality of Health Care in 
America, 2000).  
The Institute of Medicine’s Crossing the Quality Chasm (2001) further illustrated the 
issues in quality and effectiveness in health care delivery and the need for change and 
improvement to keep up with the evolving science and technologies of health care.  Evidenced 
based interventions and quality improvement initiatives have since made major advancements in 
various health care settings (Shelton et al., 2018) and have become the norm in health care. 
However, there is limited data on the sustainability of quality improvement interventions and 
what the best strategies and measures are to ensure goals and outcomes are sustained. Increasing 
interest in sustainability practices and understanding the factors that affect whether or not an 
intervention or improvement is maintained is leading to further research on the subject. 
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 Background  
Sustainability 
Sustainability has multiple definitions that are recognized; however, a standard definition 
is lacking. Moore et al (2017) found various definitions and constructs of sustainability through 
their research to provide the following cohesive definition of sustainability: “After a defined 
period of time, a program, clinical intervention, and/or implementation strategies continue to be 
delivered and/or individual behavior change (i.e., clinician, patient) is maintained; the program 
and individual behavior change may evolve or adapt while continuing to produce benefits for 
individuals/systems” (p.5). The lack of a standardized definition for sustainability and limited 
data on what indicators to evaluate for sustainability of improvement initiatives creates difficulty 
for assessing sustainability practices (Campbell et al., 2011; Moore et al., 2017; Palinkas et al., 
2020). A standard definition for sustainability is needed and is important to the study and 
evaluation of sustainability practices of quality improvement initiatives. 
Although there is not a clear definition of sustainability in healthcare, the Royal College 
of Physicians (RCP) acknowledge sustainability as a domain or “characteristic” of quality in 
healthcare and believe that healthcare should not be just about what may be delivered to patients 
today, but what can be delivered to patients in the long term (Mortimer et al., 2018). While 
research on sustainability is limited in healthcare improvement initiatives, it has been gaining 
more attention as it is being recognized as such an essential part of quality improvement and 
improving patient outcomes (Mortimer et al., 2018). Evaluation of quality improvement 
interventions is an important step in achieving sustainability and further research is necessary to 
establish the most effective ways to integrate sustainability practices to evaluate improvement 
and maintain the outcomes and goals desired long term (Mortimer et al., 2018).  
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Achieving sustainability of effective quality improvement initiatives is extremely 
important to sustaining improvement in patient outcomes as well as systems outcomes. However, 
sustainability of quality improvement initiatives are not always obtained. According to Silver et 
al. (2016) “up to 70 percent of organizational change is not sustained.”  The United Kingdom’s 
National Health Service (NHS) also found that at the one-year evaluation of quality 
improvement projects, 33% did not accomplish sustainability of their intervention/ change 
(Silver et al., 2016). Healthcare organizations are spending a great amount of money, time and 
resources on developing and implementing quality improvement initiatives to create more 
efficient and effective healthcare practices (Frykman et al., 2017).  
 Effective interventions or implementations that are unable to be sustained are a waste of 
time, human and monetary investments and resources (Lennox et al., 2018). Furthermore, 
interventions that are not sustained are a missed opportunity for positive patient outcomes and 
improvement of care. “Large variation in the practices and care can be seen across similar 
services when initiatives which initially demonstrate improved patient outcomes fail to maintain 
their gains” (Lennox et al., 2018, p. 2). To make quality improvement initiatives successful and 
long lasting, sustainability should be planned or thought about at the beginning of implementing 
the improvement or intervention (Belostotsky et al., 2020). A common example of a practice 
improvement initiative in primary care settings in Kentucky and across the nation is colorectal 
cancer (CRC) screening. There have been several quality improvement initiatives implemented 
to improve CRC screening rates, and while they have been successful, there has not been 
retrospective evaluation of these initiatives to see if improvements have been sustained. B. Green 
et al. (2017) found that though their CRC screening improvement initiative was successful there 
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was no plan for sustaining the initiative, which led to the improvement not being maintained 
long-term.  
Colorectal Cancer Screening 
Colorectal cancer is the third most common cause of death in the United States (Siegel et 
al., 2020). Kentucky’s colorectal cancer incidence rates are among the highest in the United 
States with 45 colon and rectal cancer cases reported for every 100,000 people in 2017 (Centers 
for Disease Control and Prevention [CDC], 2020). The American Cancer Society (ACS; 2020) 
estimates that in 2020, 147,950 people in U.S will get colorectal cancer and 53,200 will die from 
it. While colorectal cancer can occur at any age, the majority of adults that get diagnosed with 
colorectal cancer are 50 years of age and older, with males at a 30 percent higher incidence than 
females (American Cancer Society, 2020).  
According to the Centers for Disease Control and Prevention (2020) approximately one 
quarter of adults in the United States have not been screened as recommended.  Data from 
Behavioral Risk Factor Surveillance System survey showed that in 2018 only 68.8% were up to 
date with CRC screening (Joseph et al.,2020). The CDC (2020) reports CRC screening has 
increased by 1.4% from 2016 to 2018. The Centers for Disease Control and Prevention (CDC; 
2021), American Cancer Society (ACS; 2020) and United States Preventative Service Task 
Force (USPSTF; 2021) recommend colorectal cancer screening start at age 45 -75 for all persons 
with average risk of developing colorectal cancer, using colonoscopy, flexible sigmoidoscopy, or 
stool-based screenings such as Cologuard® and FIT test.  
Average risk is defined by the USPSTF (2021) and ACS (2020) as not having any of the 
following:  
• A personal history of colorectal cancer or certain types of polyps 
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• A family history of colorectal cancer 
• A personal history of inflammatory bowel disease (ulcerative colitis or Crohn’s disease) 
• A confirmed or suspected hereditary colorectal cancer syndrome, such as familial 
adenomatous polyposis (FAP) or Lynch syndrome (hereditary non-polyposis colon 
cancer or HNPCC) 
• A personal history of getting radiation to the abdomen (belly) or pelvic area to treat a 
prior cancer 
Those with a greater than average risk of having colorectal cancer will have different 
screening recommendations and follow up than those with just average risk.  As previously 
mentioned, although colorectal cancer screening rates have been improving slightly, they are still 
inadequate. In a recent study evaluating colorectal cancer screening among Medicaid enrollees 
who were age 50 and eligible for CRC screening at time of study, 75 % had at least one primary 
care clinic visit within one year, with only 17% of enrollees screened for CRC (Joseph et al., 
2020). It is the goal of Healthy People 2020 to increase colorectal cancer screening rates to 
70.5% (Healthy People 2020, 2020).  In 2018 the national baseline of colorectal cancer screening 
completed within the recommended guidelines was 65.2 % (Healthy People 2020, 2020). 
Primary care providers are at the forefront of patients’ overall health care, including preventative 
health services, which makes them an important component of increasing and improving 
colorectal cancer screening of those adults that meet screening criteria.  
Types of colorectal cancer screening 
 Multiple modalities for colorectal cancer screening are available today. These screening 
tests range from detecting polyps, which are abnormal growths, to detecting colorectal cancer. 
The earlier detection and removal of polyps or detection of colorectal cancer can significantly 
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decrease incidence and mortality rates.  Colonoscopy has long been, and continues to be, the 
gold standard for colorectal screening tests, as it allows for visualization and removal of any 
polyps or some cancers found during the procedure (CDC, 2021). However, there are other less 
invasive screening tests that are often used in primary care settings for CRC screening including:  
guaiac-based fecal occult blood test (gFOBT), fecal immunochemical test (FIT), and the newer 
fecal DNA testing (i.e., Cologuard®). The guaiac based fecal occult-based test is an older CRC 
screening test that guidelines recommend doing yearly if this is the modality chosen (Issa & 
Noureddine, 2017). Guidelines for FIT screening also recommend yearly screening for CRC 
(Wolf et al., 2018). 
Cologuard®, the newest of these stool-based CRC screening tests, was introduced in 2014 
and combines the FIT test with a test that detects abnormal DNA (Issa & Noureddine, 2017). 
Sensitivity of Cologuard® far exceeds other stool-based CRC screening test with a one-time 
sensitivity of 92% for CRC (American Cancer Society, 2020). However, sensitivity for detecting 
large precancerous polyps is only 42% (American Cancer Society, 2020) and specificity is lower 
than that of the FIT test at 86.6% to 96% respectively (Rex et al., 2017). As a result of increased 
sensitivity of Cologuard® and the fact that patients can typically tolerate this noninvasive 
screening test well, it is the next best choice for CRC screening next to the gold standard 
Colonoscopy.  
Informing and educating patients of this relatively easy, noninvasive alternative to 
colonoscopy for CRC is important and simple for providers to do to help increase CRC screening 
rates and decrease the mortality of colorectal cancer. Other added benefits to Cologuard®  are that 
it is less invasive than colonoscopy or flexible sigmoidoscopy, which deters a lot of patients from 
having CRC screening, and that the U.S. Multi-Society Task Force of Colorectal Cancer (MSTF) 
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guidelines (which represents the American College of Gastroenterology, the American 
Gastroenterological Association, and The American Society for Gastrointestinal Endoscopy) 
recommends screening be repeated every 3 years if negative results are obtained (Rex et al., 
2017). It is important to note that while there are numerous options for CRC screening that are 
noninvasive, if a patient has a positive or abnormal result from a screening test a follow up with 
a colonoscopy is then recommended (Wolf et al., 2018).   
    Purpose 
A previous quality improvement initiative was completed at a primary care clinic to 
improve colorectal cancer screening rates, and more specifically Cologuard® ordering rates, and 
evaluate providers’ knowledge, attitudes, and self-efficacy related to Cologuard® (Besten, 
2019). This quality improvement initiative conducted a provider-based education session on 
colorectal cancer screening tests and recommendations, with focus on Cologuard® education and   
the current clinic screening rates. The quality improvement initiative showed improvement in 
overall colorectal cancer screening ordering rates post intervention among those patients who 
were not up to date (36.7% to 55.2%). The Cologuard® ordering rates increased from 5.6% to 
6.3% but showed no statistically significant difference between pre- and post- intervention 
periods (Besten, 2019). 
The purpose of the current study is to evaluate the sustained impact of the previous 
provider-based educational intervention/quality improvement project on ordering rates 
of colorectal cancer screening, and more specifically Cologuard® ordering rates, in a primary 
care practice. An additional purpose is to explore sustainability characteristics and 
strategies employed in this practice setting.  
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         Theoretical Framework 
Change is inevitable in all aspects of life. Without change there would be no growth or 
improvement, however, when there is a change there will likely be some resistance. When there 
is an organizational change it may create some resistance from staff and hinder implementation 
of quality improvement efforts or adoption of the new intervention (Shahbaz et al., 2019). 
Anticipating that there will be resistance to the change and being proactive to address this may 
help facilitate a more effective and sustainable change. Kurt Lewin, a social psychologist, is 
known for his study of organizational change and development (Shirey, 2013). Lewin developed 
the Theory of Planned Change, a 3-step model, in the 1940s to help explain and facilitate 
organizational change (Lewin, 1951). The three steps of the Theory of Planned Change are 
unfreeze, moving/transitioning, and refreezing (Lewin, 1951).  
Preparing for change occurs in the unfreezing stage. The first stage begins by identifying 
and defining a problem or issue and recognizing the need for change to occur (Shirey, 2013).   
“Undoing the current equilibrium” by educating that the need for change is necessary in this 
stage (Wojciechowski et al., 2016). Motivating members/staff to let go of old behaviors and 
embrace new behaviors occurs in the unfreezing stage. 
The second stage of Lewin’s Change theory is moving/change. During this stage a plan 
for the change and the actions that need to take place are essential (Shirey, 2013). Staff need to 
feel engaged in the change process and be trained on any new skills or operations needed for the 
change (Shirey, 2013). This stage is difficult due to the uncertainty and unknown nature of 
change, which is why it is necessary to demonstrate the benefits of the change and to aid in 
decreasing any negative factors of the change (Wojciechowski et al., 2016). Strong leadership 
 16 
and clear and concise communication and information on the new change and the target goal is 
important to success and effectiveness of the change long- term (Shirey, 2013). 
While each stage of Lewin’s Change theory is important to implementing and sustaining 
quality change, the third and final stage refreezing, is one that focuses on sustaining the proposed 
change (Lewin, 1951). Stabilizing the change to become habit and the new norm is fundamental 
to the refreezing stage (Wojciechowski et al., 2016). Creating a new equilibrium with the change 
helps make it become part of the organization’s culture, policies and/or procedures (Shirey, 
2013). 
This project utilized Lewin’s Refreezing stage of his Theory of Planned Change as a 
guide to evaluate sustainability efforts in place for the previous quality improvement initiative of 
increasing colorectal cancer screening rates. Key aspects of the refreezing stage that help create 
stabilization of the change, in this case sustainability of increased colorectal cancer screening 
rates, as second nature and part of the new norm in this primary care clinic were reviewed with 
use of a sustainability tool and discussion. These key aspects include reinforcement of change, 
ongoing feedback, celebrating successes and providing support to ensure the desired change is 
sustained long term. Lewin’s change theory helped determine what significant factors may or 
may not have been in place prior to the aforementioned quality improvement initiative that may 
have helped achieve long term success and sustainability of the desired change.  
Review of Literature 
 A comprehensive review of the literature was performed using CINAHL and PubMed. 
Keywords used included: Sustainability, quality improvement, project, sustainability tools, 
evaluation, barriers, facilitators, primary care. Additional selection criteria included articles that 
were in the English language, peer-reviewed studies and published from the year 2011-2021. 
 17 
International studies were also included. The literature review consisted of various types of 
studies that revealed several key themes.  
Barriers to Sustainability 
 A systematic review by Cowie et al. (2020) identified several barriers that influenced 
sustainability of healthcare implementation plans and interventions in various healthcare settings. 
Throughout the studies reviewed by Cowie et al. (2020) the most common barriers to 
sustainability recognized were training on the intervention and capacity building. Multiple 
factors contribute to training as a barrier including motivation to participate, lack of formal 
training or specialized training, health system pressures and constraints, and confusion on 
expectations from the training (Endale et al., 2020; Bhanbhro et al., 2016). Training staff and 
leaders/champions on the intervention and implementation is a significant component of 
determining sustainability and should be addressed to continue sustained improvement practices 
(Palinkas et al., 2020; Proctor et al., 2015). Capacity building and sustainability are interrelated 
in terms of quality improvement initiatives (Hacker et al., 2012).  Capacity building encompasses 
actions that increase knowledge, skills, and support including utilization of resources in 
organizations to help with health improvement initiatives; a lack of capacity building elements, 
for example knowledge, resources, infrastructure, creates difficulty for sustaining an initiative 
(Batras et al., 2014; Hacker et al., 2012).  
Cowie et al.’s systematic review (2020) also found that 15 out of 32 studies reported high 
turnover and staff shortages as the biggest barrier to sustainability of an organizational 
intervention or change. Ament et. al.  (2017) found a strong association with increased 
knowledge and experience of programs/ interventions where there was low staff turnover. 
Consequently, those with high turnover of staff impede sustainability by having a lack of 
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knowledge and belief in programs or interventions (Ament et al., 2017; Endale et al., 2020). New 
staff members to an organization may easily be lost in the training and knowledge of the program 
or process either by lack of formal training or confusion on training process and expectations of 
the organization, leading to reluctance and inability to carry out the intervention or improvement 
(Cowie et al., 2020; Lachman et al., 2021). Additionally, when bringing on new staff that do not 
have knowledge of the program or process it requires organizations to spend more time and use 
more resources to have them trained appropriately. Results from staff surveys on sustainability 
one year after a quality improvement program was implemented found that having new hires or 
changes in staff leaves them with either a small amount or no knowledge of the intervention or 
improvement program and promotes lack of involvement, which impedes the long-term 
sustainability of the project (Belostotsky et al., 2020).  Similarly, S. Green et al. (2017) and 
Bhanbhro et al. (2016) both found that staff training on new skills and processes with the new 
intervention/implementation and continued engagement of staff with the intervention helps 
facilitate change and sustainability of quality improvements in practice. Leadership can also be a 
barrier.  A lack of senior leadership support or a change champion to encourage staff to stay 
committed, combat challenges of the implementation or process, and problem solve can lead to 
decreased sustainability (Lachman et al., 2021; Mitchell et al., 2017). 
 Nearly half of the studies identified by Cowie et al. (2020) discussed workload pressures 
as a barrier to sustainability of quality improvement interventions. Nonadherence with or 
diverging from the program or new intervention by staff occurs because it is perceived as extra 
work added to their normal workload (Ament et al., 2017). Increased workload pressures on staff 
to continue an implementation or improvement project with a lack of time to complete tasks may 
increase likelihood that the improvement intervention falls through the cracks, hindering 
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sustainability (Ament et al., 2017; Campbell et al., 2011; Mitchell et al., 2017). This is especially 
true if there is no support by leadership, administration or a program champion. Cowie et al. 
(2020) found in 13 out of 32 studies that a lack of clear roles and responsibilities involved with 
the new intervention or implementation contributed to nonadherence and hindered sustainability.  
Furthermore, many studies found a lack of recognition or monetary motivators were perceived as 
a disincentive for facilitating and sustaining the change (Cowie et al., 2020; Endale et al., 2020; 
Frykman et al., 2017). 
Facilitators to sustainability  
 One key theme shown to have positive effect for sustainability on improvement 
initiatives throughout multiple studies is having a program champion. A program champion 
constantly monitors the program and encourages and empowers staff. Champions are able to help 
actively promote a new innovation or change, make connections within the organization, 
mobilizing resources (i.e., obtain additional resources and maximizing already existing 
resources), help navigate within the organization and throughout the change, build support for 
the new process or program by sharing a clear vision and improving staff’s skills and confidence, 
and to help ensure implementation of change despite resistance or pushback (Palinkas et al., 
2020; Proctor et al., 2015; Shaw et al., 2012).  Bohnenkamp (2020) found that having members 
of the interprofessional teamwork with a specific leader, such as program champion, helped 
increase adherence to the goals of their project.  Similarly, Bhanbhro et al (2016) reported that 
having a specific “change champion” contributed to long term change and sustained 
improvements.   
Shaw et al. (2012) reviewed qualitative data of one improvement project on depression 
and found that without a program champion the intervention was not sustained by the 18th 
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month.  The evaluation revealed no clear vision for ongoing practice improvement, no 
enthusiasm for implementation and a lack of leadership. Senior leadership and administrative 
support have been identified as critical to facilitate continued understanding, provide quality 
assurance and encourage staff in sustainment efforts (Lachman et al., 2021; Silver et al., 2016). 
In the same respect, Cowie et al. (2020) identified not only the importance of program 
champions and strong leadership to sustain improvements, but in 23 out of 32 studies having 
‘accountability of clear roles and responsibilities’ was seen as a significant facilitator of 
sustainability. Identifying and clarifying roles and responsibility of staff may further motivate 
them to focus on quality improvement and increase adherence to the intervention or change for 
sustainability of outcomes (Bridges et al., 2017; Campbell et al., 2011; McClung et al.,2017).  
Another important facilitator recognized by numerous studies as an important facilitator to 
sustainable change is staff understanding and belief in the intervention or change (Cowie et al., 
2020) which can be further increased with clarity of roles and responsibilities contributing to the 
improvement.  
 Continuous monitoring and feedback are another important facilitator found throughout 
the research on sustainability of improvement initiatives. Using a standardized system to monitor 
progress of the implementation over time was found to be a facilitator of sustainability in 84% of 
the 62 studies (Lennox et al., 2018). Monitoring includes having the appropriate data for 
progress monitoring and having regular reporting and feedback (Campbell et al., 2011; Lennox 
et al., 2018). Positive feedback and communication with frontline staff on progress toward the 
goals and outcomes of an improvement ensures that staff stay informed and engaged in 
maintaining the change (Cowie et al., 2020; Frykman et al., 2013).  Daily huddling was found to 
increase frequent communication and strongly influence sustainability of a QI program 
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(Lachman et al,2021; Silver et al., 2016). Staff reported having daily huddles allowed questions, 
problems or concerns to be addressed and further improved communication between staff to 
ensure everyone is knowledgeable and on the same page which was described as a facilitator to 
sustainability (Lachman et al., 2021).  
Measuring and Planning for Sustainability 
 When it comes to sustainability of quality improvement initiatives, especially in 
healthcare, there are many factors that can either facilitate or become a barrier to sustaining a 
quality improvement initiative or change. It is strongly recommended to plan for sustainability 
early and ensure resources are in place when trying to implement a change or quality 
improvement project to sustain long term outcomes (Agency for Healthcare Research and 
Quality [AHRQ], 2017; Azevedo et al., 2020; Palinkas et al., 2020). Planning early allows 
organizations to determine resources that will be needed, for example financial resources or 
staffing needed, identify program champions to help motivate staff, and determine how 
improvement will be measured and how changes that are needed will be made based on the 
measurements (AHRQ, 2017).  
 One key consideration that needs to be determined when it comes to sustainability and 
planning for it early is how sustainability goals will be measured. These measures may differ for 
specific quality improvement initiatives and in different settings (i.e., inpatient hospital setting, 
primary care clinics, or specialty ambulatory clinics), but they are still important to define in the 
beginning. How to measure sustainability of quality improvement initiatives is extremely 
important to determine if outcomes are reached and how best to continue the improvement; 
however, there is a large gap in research on reliable and valid ways of measuring sustainability 
 22 
and best approaches to help sustain improvements (Luke et al., 2014; Proctor et al., 2015; 
Shelton et al., 2018). 
To attempt to bridge this gap in measuring sustainability the Agency for Healthcare 
Research and Quality (AHRQ) created and presented a sustainability module and toolkit on 
management practices for sustainability, including a Sustainability Tool (Agency for Healthcare 
Research and Quality, 2017). Seven important steps to creating a sustainability plan for 
continued quality improvement that has proven to work in outpatient ambulatory surgery centers 
to improve safety and quality were identified.  The seven steps are as follows: identify and 
develop a program champion, build an implementation team, empower frontline staff, establish a 
sustainability management plan, identify and address barriers to sustainability, engage staff with 
stories, and recognize and celebrate success (AHRQ, 2017).  
 As discussed previously, program champions have been recognized throughout the 
literature as a significant facilitator to sustainability. The AHRQ (2017) further illustrates the 
significance of program champions and recommends that they be identified early in the 
sustainability plan. Their role is to be motivational and influential to other staff and help 
communicate the plan, vision and importance. The program champions serve as a coach and 
receive physician, nursing and administrative support. Building the implementation team is the 
next step AHRQ discusses. While these members may be different depending on the setting and 
project, they typically include a team lead for the improvement project or change, administrator, 
data coordinator or survey coordinator. One of the main responsibilities for the team lead is 
addressing any concerns of team members throughout the project. In the AHRQ’s third step of 
empowering frontline staff, staff should be made to feel comfortable and encouraged to discuss 
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any questions or concerns they have about the improvement plan. For example, bringing up a 
patient safety concern such as breaking sterile procedure protocol, without any punitive action. 
The next step that is essential for sustainability is establishing a sustainability 
measurement plan. According to AHRQ (2017) what sustainability means must first be defined 
for the specific organization and their goals for the improvement and assessing readiness for 
sustainability.   The measurement system will consist of how to collect data on the 
process/improvement, the outcomes and the quality improvement (AHRQ, 2017). Other key 
components for this step identified by AHRQ are determining who is going to collect the data, 
when and how, and ensuring that follow up on data/trends and regular feedback is provided to 
staff. Collecting and sharing the data and giving/receiving feedback will help determine how the 
project or plan can be changed to sustain improvement (AHRQ, 2017; Ament et al., 2017; 
Hacker et al., 2013). 
 The fifth step established by AHRQ (2017) is identifying and addressing barriers to 
sustainability and ensuring adequate time and resources, especially early on, to help combat 
possible staff resistance to change by having champions continue to encourage and motivate staff 
to be supportive and show positive experience/outcomes of the new change. In the sixth step of 
AHRQ’s sustainability plan it is suggested to further engage staff by sharing stories of 
improvement to further solidify the importance of the improvement and goals. For example, 
sharing a story of a patient with Colorectal Cancer with a family history of CRC who was 
screened at the appropriate time for CRC, which led to ability for resection and remission of the 
CRC.  The final step of the sustainability plan by AHRQ (2017) is recognizing and celebrating 
success, especially in the long-term, to continue the improvement of the project or change and 
emphasize the importance. The AHRQ’s seven steps highlight some of the key factors identified 
 24 
in the literature of sustainability and can be applied to various quality improvement initiatives to 
help sustain the new change and continued improvement long-term. 
Measurement/Evaluation of Sustainability 
 The barriers and facilitators identified in the literature as well as the seven steps discussed 
by AHRQ are found as some of the key factors seen in tools to help facilitate sustainability 
planning.  However, despite the research on key influences of sustainability there is still the lack 
of a reliable and valid way to measure sustainability. The AHRQ emphasized the importance of 
establishing a sustainability measurement plan, which aids in recognizing factors that may 
influence whether an organization maintains long term improvement and outcomes. This led the 
Agency for Healthcare Research and Quality (AHRQ, 2013) to create a sustainability tool to use 
as a checklist to identify any problems in planning or executing an improvement project and to 
determine that there are proper resources and plans in place to sustain the improvement or 
change.  
Originally the sustainability tool was used to measure the ability to sustain improvement 
efforts in fall prevention and also for safety improvements in ambulatory surgery centers, 
though, its use can be extended to other quality improvement initiatives to identify sustainability 
issues in planning and implementing improvement efforts such as utilization of appropriate 
resources and strategies (AHRQ, 2013).  This tool discusses measures of an improvement project 
and focuses on incorporating performance measures with the change goals of the project to be 
sustained. The main elements of sustainability in AHRQ’s tool are as follows: identity (goals), 
infrastructure (i.e., human resources, technical resources and financial resources), incentives, 
incremental opportunities for participation and integration (See Appendix A for full AHRQ 
Sustainability Tool).  
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This project used this tool to evaluate the sustainability characteristics and strategies 
employed in this practice setting and the degree to which these elements assisted in sustained 
improvement of colorectal cancer screening and ordering rates.   
         Agency Description 
Setting 
 This project took place at a large primary care clinic in an academic medical center 
located in central Kentucky. Providers at this clinic consist of both physicians and advanced 
practice registered nurses (APRNs) that care for patients of all ages with diverse health needs. 
This clinic offers a wide variety of services including primary care, routine gynecology services, 
maternity care, sports physicals and mental health services.  
Mission, Goals, and Strategic Plan 
 This primary care clinic is part of a large academic medical center and shares the same 
mission, vision, values and plan. The academic medical center has made its mission to provide 
the best advanced patient care and to serve as a place of information and resources. They aim to 
improve local health care and delivery systems, while supporting education and research of the 
organization. Its vision is to “provide optimal multidisciplinary health care and developing 
advanced therapeutics for the people of Kentucky and surrounding regions” (University of 
Kentucky Healthcare, n.d.). The academic medical center’s plan includes becoming recognized 
nationally in the top 20 academic health care centers while cultivating a positive, unified work 
culture that focuses on patient centered care. 
This particular project was consistent with the academic medical center’s mission, goals and 
plan by centering on the improvement of patient care through conducting quality improvement 
initiatives and sustainability with focus on primary prevention, such as colorectal cancer 
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screening. The goal of the current project was to evaluate the sustained impact of a previous 
effective quality improvement initiative, and to add to the body of literature related to sustaining 
effective quality improvement changes. This coincides with the three areas that the academic 
medical center’s mission is based on--research, education, and clinical care.  
Stakeholders 
 There were numerous stakeholders for this project that included the health care providers 
at the clinic, clinic manager/ administrators, and patients that need colorectal cancer screening.  
The clinic manager and administrators at the clinic had the role of approving the project 
implementation at the clinic. The health care providers at the clinic along with the providers at 
other primary care clinics were stakeholders because the outcome of the project could provide 
information related to the way they educate and care for patients. The health care providers also 
had the role of bringing input or ideas to this project. Medicaid, Medicare and private insurance 
companies were stakeholders as they help pay for these screening tests. 
     Methods 
Design 
This project was a multimethod descriptive study to describe sustainability practices and 
evaluate sustained impact of a quality improvement initiative to improve colorectal cancer 
screening rates and Cologuard® ordering rates in primary care setting.     
Summary of Original Study 
The previous quality improvement study, “The Effect of a Provider-Based Educational 
Program on Knowledge, Attitudes, Self-Efficacy, and Order Rates of Cologuard® in a Primary 
Care Clinic” consisted of two stages (Besten, 2019). The first part of the previous quality 
improvement study was a pre/post-test survey examining the knowledge, attitudes, and self-
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efficacy related to Cologuard® of primary care providers before and after an educational 
intervention for providers at a clinic meeting in November 2018. The educational intervention 
used the “Clinician’s Reference: Stool-Based Tests for Colorectal Cancer Screening” tool that 
has evidence-based facts, recommendations for practice, and comparisons among various stool 
tests (ACS, 2017) along with the procedure for providers ordering Cologuard®.   
 The second part of the original quality improvement study was a pre intervention and 
post intervention chart review. The first chart review of medical records was of 200 randomly 
selected patients who were seen in the clinic prior to the intervention from August 1st, 2018 to 
October 31st, 2018. Another chart review was conducted with 200 medical records of randomly 
selected patients who were seen in the clinic after the November 2018 intervention from 




 A total of 200 electronic medical records were randomly selected from all patients that 
were being seen at the primary care clinic from August 1st, 2020 to October 31st, 2020. Inclusion 
criteria were as follows: persons ages 50 through 75 years old, attending the primary care clinic 
only, seen as a Health Maintenance, Established Patient, or New Patient visit, and being seen as a 
patient of a primary care provider at the primary care Clinic. The exclusion criteria included:  
patients that are not average risk as defined by USPSTF, patients less than 50 years of age, 
patients over 75 years of age, and those identified as a duplicate patient. The chart review 
consisted of the following variables: age, gender, race, whether or not they were due for 
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colorectal cancer screening (y/n), type of colorectal cancer screening ordered if not up to date, 
Cologuard® discussed (y/n), visit type and primary care provider (See Appendix B.) 
Providers  
  All providers working at the primary care clinic were invited to participate in the 
Barriers/Facilitators of Colorectal Cancer Screening and Ordering Rates survey. This included 
advanced practice providers (APP), attending physicians, and resident physicians. There were 30 
providers that received the survey and of those six providers completed the survey. Additionally, 
The Director of Population Health and Practice Facilitation at the clinic, who is involved in all 
quality improvement initiatives at the clinic, completed the sustainability culture survey and was 
interviewed to further expand upon survey answers and barriers and facilitators of sustainability 
in the clinic. 
Procedures  
 The procedures of the current project included use of the exact same measures and 
methods that were used in the initial quality improvement study, “The Effect of a Provider-Based 
Educational Program on Knowledge, Attitudes, Self-Efficacy, and Order Rates of Cologuard® in 
a Primary Care Clinic,” (Besten, 2019). Data from 2019 were compared to present data to 
determine if CRC screening and Cologuard® ordering rates were sustained.  
Institutional Review Board Approval. Approval was obtained as part of an IRB 
approved larger study with the goal of training primary care providers about quality 
improvement and healthcare transformation.   
Measures and Instruments  
Using a list of all patients that were being seen in the primary care clinic as of October 
2020 and before, a random selection of 200 patient charts that met the inclusion criteria was 
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completed for the retrospective chart review. Colorectal cancer screening ordering rates were 
collected from the 200 randomly selected charts that were reviewed of patients seen in clinic 
between August 1st, 2020 and October 31st, 2020. The results were stored on a Microsoft Excel 
table. See Appendix B for the audit tool used for chart review. 
An online Qualtrics sustainability culture survey was created by the PI (See Appendix C) 
The survey consisted of the 29 questions on AHRQ’s Sustainability Tool (AHRQ, 2013) 
pertaining to elements of sustainability such as Goals (5 questions), Infrastructure (9 questions), 
Incentives (5 questions), Incremental Opportunities (6 questions), and Integration (4 questions). 
The participant was asked to choose the extent to which the element was in place at the clinic by 
rating on a Likert scale from 1 to 5. Additionally, the six questions developed by the PI 
concerned usefulness of tool, helpfulness of tool in sustaining quality improvement initiatives 
and ease of using tool. There were text boxes for one clarifying question on strategies in place 
after each sustainability element section of the survey. The Director of Population Health and 
Practice Facilitation completed the sustainability culture survey then participated in a focused 
discussion on sustainability characteristics and strategies in place at the clinic and open-ended 
discussion of CRC screening rates and expansion of sustainability culture survey answers. 
To determine providers’ thoughts and perspectives on what factors may be facilitators or 
barriers to sustainability for CRC screening/ordering rates of the clinic an online Qualtrics 
survey for providers was created by the PI. The survey contained a list of eight varying factors of 
sustainability that were identified through the review of the literature that providers would 
identify as either a barrier, facilitator or neither to CRC screening ordering rates in the clinic 
using a Likert Scale to measure results. Five additional questions, two measured using a Likert 
scale 1-5 on likeliness and three open ended, were asked about CRC screening status, ordering 
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Cologuard®, and what providers believed to be the main barriers/facilitators to finding CRC 
screening status and ordering CRC screening. See Appendix D for provider survey. 
Data Collection 
All data was collected and recorded by the PI and was stored on an Excel spreadsheet on 
the PI’s personal, password protected laptop computer. Patient information was deidentified by 
assigning each patient chart/medical record number a study ID number and stored on crosswalk 
table.  
During the second stage of data collection the sustainability culture survey link was sent 
to Director of Population Health and Practice Facilitation of the clinic via email with a cover 
letter to complete prior to the online zoom focused discussion with PI. The sustainability culture 
survey with completed answers was collected and stored on PI’s personal, password protected 
laptop computer. 
For the third stage of data collection, the provider survey was distributed via email with a 
cover letter and the Qualtrics survey link included. All providers working at the clinic received 
the email with the option to voluntarily participate in the survey. The survey was left open for 
one week to responses and all responses were anonymous.  
Data Analysis  
Data from this investigation was analyzed using SPSS statistical software. Descriptive 
analysis was used to determine frequency distributions for demographic variables. Qualitative 
responses from the provider survey, sustainability culture survey and from the focused 
discussion between PI and Director of Population Health and Practice Facilitation of the clinic 
were analyzed and synthesized for central themes. Differences in the CRC screening rates and 
overall CRC ordering rates from the post intervention chart review of the original QI project and 
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the current study were assessed using chi-square analyses. Differences in Cologuard® ordering 
rates from the original study and current study were assessed using Fisher’s exact test. 
Quantitative analysis was used to obtain data and identify barriers and facilitators of 
sustainability from the provider surveys.  
     Results 
Retrospective Chart Review  
 A total of 161 patients out of the 200 patients identified for the chart review met inclusion 
and exclusion criteria. The mean age of patients was 64 years old.  Of the 161 patients 72 were 
male and 89 were female. Race/ethnicity of patients were close to equal with 51.9% of patients 
being Caucasian and 48.1% being African American. See Table 1 for demographics summary.  
 Out of the 161 patients, 95 (59%) had documentation in at least one place in the EHR that 
indicated they were up to date on their colorectal cancer screening as defined by the USPSTF 
and ACS guidelines with either Cologuard®, colonoscopy, gFOBT or sigmoidoscopy.  The 
remaining 66 patients (41%) did not have documentation in the EHR to indicate that CRC 
screening was up to date. Patient refusal of CRC screening during the clinic visit was 
documented in at least one place in the EHR for five (7.6%) of these patients that were not up to 
date.  
 Of the 66 patients that were not up to date on their CRC screening, 53 (80.3%) had no 
CRC screening ordered during the patient-provider visit and 13 (19.7%) had CRC screening 
ordered at the time of their clinic visit. Out of those 13 patients who had CRC screening ordered 
at the time of their visit, seven had a colonoscopy order placed and six had Cologuard® ordered. 
No orders were placed for those patients who were not up to date for gFOBT or sigmoidoscopy. 
 32 
In comparison with the post intervention chart review data from the original QI study in 
the same clinic, there has been a significant decrease in CRC screening rates (71% vs. 59%, 
p=.017; see Table 2) and also a decrease in ordering rates among those who were not up to date 
(55.2% vs. 19.7%, p<.001; see Table 2). There was a statistically significant increase in 
Cologuard® ordering rates between the two studies (6.3% vs. 46.2%, p=.004; see Table 2). 
  The quality measure rates calculated by the clinic show CRC screening continues to 
increase from 60.58% in 2019 to 63.8% in 2020 and 67.5% as of May 2021. The clinic’s 
definition and formula changed in the interim since original study, and calculations differed from 
current and original studies, which used the same methods. See Figure 1 for baseline and current 
definition and calculation of rates used by the clinic. Differences between how the clinic and the 
original and current studies measured screening rates were that both studies excluded those 
patients that were not identified as average risk defined by the USPSTF, for example, having 
personal history of colorectal cancer.  
Analysis of Sustainability Culture Survey and Focused Discussion 
 The sustainability culture survey was completed by The Director of Population Health 
and Practice Facilitation of the primary care clinic. The sustainability change and vision goals of 
quality improvement initiatives in the clinic were thought to be strongly focused and clear, with 
the vision being to “improve quality outcomes for our patients.” The Director indicated strong 
agreement with the following in terms of infrastructure: technical, human and financial resources 
are in place, materials are easily accessible, and training and technical support are available. 
Furthermore, the Director ‘strongly agreed’ that there is ongoing communication and senior 
leadership/program champions to help sustain the QI efforts. The director indicated agreement, 
though not strong agreement, to funding being adequate and stable to accomplish 
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goals/sustainability for the time period. At this clinic the clinic manager, medical director and 
nurse manager are the champions of many QI initiatives and “drive the project” and are 
responsible for the results. Per the Director, staff should be incentivized/ see value in QI 
interventions by providing quality care and doing the right thing for the patients. Involvement of 
staff in QI initiatives is tracked and is part of the staff’s performance evaluations, which can 
further incentivize staff and hold them accountable. 
 The AHRQ’s Sustainability Tool was thought to take ‘too much time’ to complete, and 
although questions were easy to answer, “some of the questions were not relatable and did not 
pertain to the clinic.” This tool was found to be ‘moderately helpful’ for facilitating the 
sustainability of successful quality improvement initiatives and “somewhat easy” to use. The 
director indicated ‘somewhat likely’ when asked “How likely are you to use this survey in the 
future to facilitate the sustainability of successful quality improvement initiatives?”  According 
to the survey results, the Sustainability Tool shows potential but needs some modification to 
make it more useful in this primary care clinic setting.  
 Further insight into the factors and characteristics of sustainability that are currently in 
place at the clinic were revealed during the focused discussion with the Director of Population 
Health and Practice Facilitation.  The biggest barriers of CRC screening and Cologuard® 
ordering identified by the Director of Population Health and Practice Facilitation is “knowing 
whether or not it has been done” and having “time to discuss in the room with the patient”. 
Another barrier identified to completing and sustaining successful QI initiatives in this clinic was 
staff turnover. If you lose a staff member that is a “driving force for a QI project, then you lose 
momentum” and to bring a new person in for a QI project you have to spend time ensuring they 
are “trained appropriately” to carry out the intervention and this may “affect the data.”  
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 Per the director, “Communication is a big key to sustainability, so people keep doing it”. 
There are many ways that the clinic helps continually facilitate communication, monitoring and 
feedback.  Each staff member is assigned to a color team that are assigned to a QI project. The 
teams have weekly meetings where the QI data is discussed, and staff can give their 
input/suggestions and feedback. There are also daily huddles that the nurse managers hold in the 
clinic, weekly emails are sent out, and a suggestion box to facilitate communication.  There are 
monthly meetings to monitor and report CRC screening rates and other quality numbers along 
with a discussion on the process, any changes needed, and trying to “hardwire the process.” 
However, despite these efforts the communication does not necessarily reach everyone. 
In summary, strengths of this clinic that were identified to facilitate sustained 
improvement at this clinic include: ongoing communication and feedback, continuous 
monitoring, champions of QI interventions, leadership support, and recognition of staff doing 
well. Barriers to sustained improvement of the clinic that were identified currently include: staff 
turnover, documentation/new EHR, time, and patient willingness to complete the CRC 
screening.  
Provider Survey 
 Of the 30 primary care providers at the primary care clinic that received an invitation to 
the survey, six providers completed the survey. Provider demographics included: one resident 
physician and five faculty physicians. The majority of providers, 83.3%, considered time and 
documentation in the EHR as a barrier and all providers found belief in importance of CRC 
screening as a facilitator. Over half of the providers found senior leadership support and program 
champions for QI initiatives as a facilitator. Only 33.3% found communication and feedback on 
rates as a facilitator, while the remaining did not see it as barrier or facilitator. Full responses on 
 35 
barriers and facilitators by providers can be seen in Table 4. The main barriers described by 
providers to CRC screening and ordering were the current lack of CRC data available in the new 
EHR, not enough time during the appointment, and the expectations/priorities of the patients. 
Help from the nurses to find previous CRC screening results, start the CRC screening 
conversation and ordering the screening were identified as main facilitators by two providers, 
along with two providers mentioning high patient awareness of CRC screening and 
interest/willingness to be screened. 
When asked how often providers assess for up-to-date CRC screening status two (40%) 
stated “almost every visit,” two (40%) stated “half the visits,” and one (20%) stated “less than 
half the visits.” Three (50%) providers identified time as a reason they do not assess during each 
visit. The majority of providers (n=4, 66.7%) responded they were ‘extremely likely’ to discuss 
and order Cologuard® for those whom screening was indicated  
              Discussion 
 This study evaluated the sustainability of a previous DNP quality improvement study on 
colorectal cancer screening rates in a primary care clinic and describe sustainability 
characteristics, measures, and strategies in place in this primary care setting.  
 Comparison of CRC screening and ordering rates from the original study immediately 
post intervention to the rates 21 months later revealed a significant decrease in rates for CRC 
screening (71% vs. 59%, p=.017) and CRC ordering (5.2% vs. 19.7%, p<.001) suggesting that 
the improvement was not sustained. However, it is important to note that although the clinic 
changed their definition and formula for calculating CRC screening in the interim between the 
two studies, the clinic’s quality measure rates for screening have sustained improvement from 
60.58% in 2019 to 67.5% as of May 2021. 
 36 
There was a significant increase in Cologuard® ordering rates between the original study 
and the current study for patients that were not up to date on screening and then received CRC 
screening orders during the clinic visit. An association is suggested with the original QI study’s 
intervention and the sustainability facilitators in place at the clinic with the sustained ordering 
rates of Cologuard®. The significant decrease found on CRC screening and ordering rates of the 
current retrospective chart review, compared to original QI study’s rates, could likely be 
attributed, at least in part, to the COVID 19 pandemic as the data was collected during August 
2020-October 2020 visits, which was still in height of the pandemic. 
Documentation in the EHR of patients’ CRC screening status was clearly identified as a 
barrier to CRC screening ordering rates by providers and the Director of Population Health and 
Practice Facilitation. Similarly, providers in the original study identified documentation in EHR 
as a barrier but it is difficult to determine if the causes of this are the same or due to the lack of 
CRC data currently available due to transitioning to a new EHR. According to the literature time 
was not resoundingly noted as a barrier or facilitator to sustainability of effective QI initiatives; 
however, it was evident that providers at this clinic felt that time was a barrier. Providers 
indicated that reviewing the chart to determine CRC screening status or results was time 
consuming. There is often not enough time to review the chart or to discuss Cologuard® while 
patients have numerous other issues to discuss that take priority during a regular office visit. 
Some providers felt that a facilitator to screening is when the CMA/RN/LPN reviews chart for 
CRC status, starts the CRC screening discussion with patient and even orders the screening. This 
is already a current process in place at the clinic, but may not be done consistently by all staff, 
every time. Additionally, in the new EHR there will be one specific place for all CRC screening 
results/status and orders, including outside information scanned in, which should help decrease 
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the time it takes to review CRC screening status and contribute to sustained CRC screening rates, 
although documentation and EHR are currently a barrier during the transitioning phase.  
Both the review of the literature and results from this study highlight similar barriers and 
facilitators to sustainability of effective QI initiatives, such as staff turnover, program 
champions/leadership support and communication, feedback and monitoring (Ament et al., 2017; 
Cowie et al., 2020; Lachman et al., 2021; Palinkas et al., 2020; Proctor et al., 2015; Shaw et al., 
2012).  Staff turnover can reportedly “decrease momentum” of improvement initiatives at this 
clinic and if there is high turnover of staff then training may be difficult and there may be a lack 
of knowledge of the improvement intervention causing efforts to not be sustained. There was 
staff turnover during the pandemic which could have played a part in the decreased CRC 
screening and ordering rates during this study period. Additionally, communication/feedback and 
monitoring are essential to sustainability of QI initiatives and daily huddles have been identified 
as a great way for communication of data, staff input, questions or concerns to ensure everyone 
is knowledgeable of the intervention and any changes which strongly influences QI sustainability 
(Lachman et al., 2021). Supportive, facilitating strategies currently in place include 
communication efforts such as daily huddles, weekly QI team meetings, and monthly meetings 
to discuss quality improvement measures at this clinic. These facilitators could be associated 
with not only the clinic having strong sustainability approaches to QI initiatives but to the overall 
sustainability of CRC screening rates at this clinic.  
The lack of sustainability research and more specifically how to measure sustainability 
approaches of healthcare organizations is clear. While there are more tools and frameworks 
being studied and introduced for sustainability, a standardized approach using a reliable and 
valid tool to measure and plan for sustainability is lacking (Luke et al., 2014). This study 
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highlights that need. This study assessed the sustainability factors and approaches in this clinic 
and piloted the AHRQ Sustainability Tool in this primary care clinic. Questions on the AHRQ 
Sustainability Tool (AHRQ, 2013) incorporate important factors to sustainability planning found 
in the literature which is a strength of this tool. This tool may also help identify any issues to 
sustainability to be addressed before starting QI initiatives. In contrast to strengths of the tool, 
weaknesses of the tool found in this study include that the tool is lengthy, wordy and takes too 
much time to complete. Some questions were identified as “not relatable” to this clinic which 
may hinder feasibility of use to all QI initiatives and/or all healthcare settings.  It does not seem 
likely that this tool will be utilized in this clinic for sustainability planning, though, it helped 
identify the many positive sustainability approaches and strategies already in place at this clinic 
for QI initiatives. The AHRQ Sustainability Tool contains important factors to sustaining 
improvement efforts in an overly complex way, and it may be more useful and practical to have a 
shortened tool for use in primary care practices.  
         Implications for Practice 
As this study highlights, effective, safe, evidenced-based care is of the utmost importance 
when it comes to healthcare delivery and outcomes. Quality improvement initiatives are 
continuously occurring in healthcare organizations and advances are being made in the ever-
evolving healthcare system to improving patient care and outcomes (Shelton et al., 2018). 
However, effective quality improvement initiatives are not always maintained in the long term.  
When evidenced-based, quality improvement initiatives are not sustained this results in a waste 
of time, money and resources and missed opportunity to deliver the best care and improve patient 
outcomes. Therefore, it is crucial to continue research on sustainability characteristics and 
strategies to obtaining long term improvement and outcomes.  
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Findings from this study may aid the current clinical site as well as other practice settings 
in cultivating solutions to barriers and improving upon facilitators and other sustainability 
measures the clinic identified to continue improvement of CRC screening and ordering rates. 
Furthermore, the results and recognized strategies should be used to facilitate sustained efforts 
and progress of other quality improvement initiatives. This study could inform future studies on 
effective sustainability approaches and characteristics. It is recommended for future practice to 
meet with a larger focus group to facilitate a larger, open ended discussion to gather more insight 
on sustainability factors and strategies in place at the clinic. 
The need for a valid, reliable and efficient way to measure sustainability that 
encompasses the various factors and approaches identified through the research to help early 
planning, evaluating and sustaining quality improvement interventions has been demonstrated 
with this study. Further recommendations for future practice include modifying the AHRQ’s 
Sustainability Tool (AHRQ, 2013) for use in the primary care setting. Additionally, planning for 
sustainability before QI initiatives begin, either by using a sustainability tool or a checklist of 
essential factors identified from this study on sustainability is recommended to ensure the 
change, outcomes, and goals are maintained. It is recommended to use the AHRQ’s 
Sustainability module (AHRQ, 2017) and the seven steps to creating and implementing a 
sustainability plan to guide future sustainability efforts.  Furthermore, identifying a specific 
program champion to lead each individual QI intervention is recommended for future practice so 
that it lessens the burden of leadership or program champions being responsible for the changes 
and results of all QI initiatives.  
 Consideration should be given to future sustainability research and practice at this clinic 
for CRC screening sustainability and other QI initiatives, after the new EHR has been in place 
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for at least 6 months and CRC screening data has been transferred over. The documentation and 
new EHR were some of the biggest barriers noted in this study, but to truly understand its effect 
on sustainability practices and data collection, further study will be needed after the EHR has 
been established and fully functioning. If the EHR improves collecting CRC screening status, 
orders, and results in one specific area then it may reduce any confusion with patient screening 
status. Furthermore, this would be more time efficient than searching the entire EHR to 
determine CRC screening status, which in turn may further incentivize providers to order CRC 
screening. 
     Limitations  
 Several limitations can be identified in this study. The small sample size of chart review 
and small survey response rate by providers limited evaluation of this study.  Another limitation 
of the study was decreased access to the clinic’s most recent data as the clinic is moving their 
CRC screening data and documents over to a new EHR system. This would have helped to 
increase the number of charts to review by having the ability to specify if the random selection of 
patients were seen in the primary care clinic for a visit during August- October 2020. 
 The COVID 19 pandemic created a barrier to this study and may have affected data 
collection. During the pandemic many healthcare organizations, including outpatient clinics, 
were only seeing patients that absolutely necessitated an appointment which meant providers did 
not have the typical opportunity to discuss and order CRC screening. Focus on preventative 
screenings may have not been a top priority during visits at this time. Colonoscopies were also 
halted at the primary care clinic/larger medical center for months because of the pandemic and 
when they reopened scheduling for colonoscopies was months behind. Additionally, due to 
colonoscopies being unavailable during the pandemic Cologuard® became the preferred method 
 41 
of CRC screening and providers were encouraged to order Cologuard® for their patients. This 
could have affected both Cologuard® and colonoscopy ordering rates. Furthermore, there were a 
number of patients that avoided seeking routine medical care, or otherwise, during the pandemic 
out of fear (Czeisler et al., 2020) which could have altered the CRC screening and ordering rates 
at that time.  
 Lastly, one of the biggest limitations found in this study was the clinic’s recent transition 
to a new EHR. The data for CRC screening status and orders had not yet transferred over to the 
new system which made it difficult for the providers to determine who needed CRC screening, 
and made it difficult to obtain accurate feedback from the providers on documentation as a 
barrier or facilitator. Despite the limitations caused by the COVID 19 pandemic and change in 
EHR, the identification and evaluation of sustainability characteristics specific to this clinic was 
valuable.  
     Conclusions 
Quality improvement initiatives have become the mainstay of healthcare organizations to 
create positive changes and improve patient outcomes and overall systems and processes related 
to patient care. There is a substantial amount of time, money, manpower and other resources 
spent on quality improvement initiatives; too much to allow successful efforts dissolve. It is no 
longer sufficient to just complete the initial quality improvement work, the change or 
improvement must be sustained long term to create more efficient and effective healthcare 
practices (Frykman et al., 2017). 
This study identified barriers and facilitators to sustainability practices of QI initiatives in 
general, and CRC screening and ordering rates in particular, at one clinic. Clinic providers’ and 
the clinic Director of Population Health provided perspective on the current processes in place 
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that both help and hinder sustainability of quality improvement initiatives in this clinic. Although 
chart audit results of CRC screening and ordering rates in this study were found to be 
significantly decreased from the original study, the clinic’s screening rates show sustained 
improvement since 2019 and Cologuard® ordering rates were significantly increased from 
original study. Therefore, this suggests that sustainability has been achieved.  Future studies 
should use a standardized method for evaluating colorectal cancer screening rates with particular 
attention to necessary inclusion/exclusion criteria. The barriers, facilitators and other 
sustainability characteristics and approaches from this study can be addressed in the future to 
break down the barriers, strengthen the facilitators, and add strategies that are not currently in 
place to help continue sustainability of CRC screening and ordering rates and sustained 
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Appendix A.  
AHRQ Sustainability Tool 
 
Elements of Sustainability Notes 
Identity (Goals)   
Is guiding vision clearly specified?   
Is change goal focused (not too encompassing) 
and actionable? 
  
Is “sustainability goal” clarified (i.e., what will 
be sustained?) and at what level is this goal? 
• Specific process or outcome 
• General capacity to improve on more than 
one outcome or process 
• Partnership itself 
  
Problem solving: If vision and goals are not 
clearly specified, focused, and actionable, what 
strategies will be adopted to address this issue? 
  
Infrastructure   
Human resources   
• Are the internal/external human resources 
in place to sustain the effort going 
forward (describe—e.g., team, senior 
leadership, champion, opinion leader)? 
  
• Are external supports in place to sustain 
the effort going forward (describe—e.g., 
mentors, advisory group, professional 
associations, community advocates)? 
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Elements of Sustainability Notes 
Technical resources   
• Are materials developed and accessible if 
sought?   
• Are there listservs, meetings, and other 
mechanisms to promote ongoing 
communication? 
  
• Are training and technical support 
available to develop and maintain 
necessary skills? 
  
• Are information systems in place to 
support the effort going forward?   
Financial resources   
• Is funding adequate for the time period 
required to achieve the change goal?   
• Is funding source stable for the time 
period needed to accomplish guiding 
vision? 
  
Problem solving: If key elements are lacking, has 
a strategy been developed to address this issue? 
  
Incentives   
Is project perceived to add “value” within the 
organization (i.e., people can see something in it 
for them)? 
  
Can value be measured quantitatively (i.e., 
decrease in injurious fall rate or maintenance of 
low injurious fall rate)? 
  
Are other intangible values/incentives perceived 




Elements of Sustainability Notes 
Is the project perceived as having disincentives? 
Describe. 
  
Problem solving: If positive incentives are 
inadequate or disincentives are identified, have 
strategies been proposed to address this issue? 
  
Incremental Opportunities for Participation   
Can the project goals be best achieved with 
varied levels and types of participation? 
If yes, then continue to next two questions. 
  
Are there opportunities for varied geographic 
participation (e.g., among units within a hospital; 
among hospitals within a consortium; 
participation in regional vs. national initiative)? 
  
• If yes, what types of varied geographic 
participation opportunities are available?   
• Is the geographic scale workable? 
  
Are varied roles for participation in the project 
provided? 
If yes, what varied roles for participation are 
provided? 
  
• Observer role 
  
• Technical assistance role  
  
• Data collection role (e.g., review charts or 
incident reports)   
• Advisor or consultant role 
  
• Implementer role  
  
• Changing role throughout the project 
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Elements of Sustainability Notes 
• Can pick and choose among offered 
activities   
• Other 
  
Problem solving: If goals can be achieved with 
varied levels and types of participation but no 
provision has been made for participation in 
different ways, what strategies can be used to 
address this issue? 
  
Integration   
Are change goals aligned with strategic goals of 
participating entities (macro level)? 
  
Are change goals integrated with other 
performance measures and reward systems of 
participating entities (macro level)? 
  
Are change goals integrated with existing 
programs, policies/procedures, and information 
systems of participating entities (micro level)? 
  
Problem solving: If change goals are not aligned 
and integrated with the strategic goals, 
performance measures, reward systems, 
programs, policies/procedures, and information 
systems of participating entities, what strategies 















































































 Sustainability Culture Survey 
 
The guiding vision is clearly specified? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 
o Strongly Agree 
o N/A 
Q2 
The change goal is focused (not too encompassing) and actionable? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 
o Strongly Agree 
o N/A 
Q3 
The “sustainability goal” is clarified (i.e., what will be sustained?)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 
o Strongly Agree 
o N/A 
Q4a 
Please state the Vision and Goals as you understand them: 
 
Q4b 
Open ended item...If vision and goals are not clearly specified, focused, and actionable, what 




There are internal/external human resources in place to sustain the effort going forward (i.e., 
team, senior leadership, champion, opinion leader)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 
o Strongly Agree 
o N/A 
Q6 
There are external supports in place to sustain the effort going forward (i.e., mentors, advisory 
group, professional associations, community advocates)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Materials are developed and accessible if sought? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




There are listservs, meetings, and other mechanisms to promote ongoing communication? 
o Strongly Disagree 
o Disagree 
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o Neither Agree or Disagree 
o Agree 




There is training and technical support available to develop and maintain necessary skills? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




There are information systems in place to support the effort going forward? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Funding is adequate for the time period required to achieve the change goal? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 





The funding source is stable for the time period needed to accomplish guiding vision? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




If key elements are lacking, what are they? 
 
Q13b 
If key elements are lacking, has a strategy been developed to address this issue? 
 
Q14 
The project is perceived to add “value” within the organization (i.e., people can see something in 
it for them)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Value can be measured quantitatively (i.e., decrease in injurious fall rate or maintenance of low 
injurious fall rate)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
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o Agree 




There are other intangible values/incentives perceived (i.e., improved reputation, pride, sense of 
accomplishment)?  
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




The project is perceived as having disincentives? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




If positive incentives are inadequate or disincentives are identified, have strategies been 
proposed to address this issue? 
 
Q19 
The project goals can best be achieved with varied levels and types of participation? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
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o Agree 




There are opportunities for varied geographic participation (i.e., among units within a hospital; 
among hospitals within a consortium; participation in regional vs. national initiative)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




The geographic scale is workable? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Varied roles for participation in the project are provided? Select all that apply. 
 Observer role  Advisor or consultant role 
 Technical assistance role  Implementer role 
 Data collection role (e.g., review charts or 
incident reports) 








If goals can be achieved with varied levels and types of participation but no provision has been 
made for participation in different ways, what strategies can be used to address this issue? 
 
Q24 
Change goals are aligned with strategic goals of participating entities (macro level)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Change goals are integrated with other performance measures and reward systems of 
participating entities (macro level)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




Change goals are integrated with existing programs, policies/procedures, and information 
systems of participating entities (micro level)? 
o Strongly Disagree 
o Disagree 
o Neither Agree or Disagree 
o Agree 




If change goals are not aligned and integrated with the strategic goals, performance measures, 
reward systems, programs, policies/procedures, and information systems of participating entities, 
what strategies can be used to address this issue? 
 
The following questions are about your experience completing this survey. 
 
Q28 
How would you rate the amount of time it took for you to complete this survey? 
o Too little time 
o Right amount of time 
o Too much time 
o Not sure 
 
Q29 
How easy was it to answer the questions in this survey? 
o Extremely easy 
o Somewhat easy 
o Neither easy nor difficult 
o Somewhat difficult 
o Extremely difficult 
 
Q30 
How helpful do you think this tool is or can be in facilitating the sustainability of successful 
quality improvement initiatives? 
o Extremely helpful 
o Very helpful 
o Moderately helpful 
o Slightly helpful 
o Not at all helpful 
 
Q31 
How likely are you to use this survey in the future to facilitate the sustainability of successful 
quality improvement initiatives? 
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o Extremely likely 
o Somewhat likely 
o Neither likely nor unlikely 
o Somewhat unlikely 
o Extremely unlikely 
 
Q32 
Do you recommend using this sustainability tool? 
o Definitely would recommend 
o Probably would recommend 
o Might or might not recommend 
o Probably would not recommend 
o Definitely would not recommend 
 
Q33 
Do you think this tool can be successfully used in your practice setting? 
o Definitely yes 
o Probably yes 
o Might or might not 
o Probably not 
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 Summary of Patient Characteristics (N= 161) 
 
Category N Mean (SD) or n (%) 
Age  64.19 (6.646) 
Gender 
      Male 








      African American 












Table 2.  
Chart Review Results Comparison 
Screening Status Previous Study  
      n (%) 
 
Current Study 
     n (%) 
𝑋2(p) 
 
Up to date 142 (71%) 95 (59%) 5.7* (.017) 
 
Not up to date* 58 (29%) 66 (41%)  
Total 200 161  
    
*Of the 41% not 
screened 
   
Ordered 32 (55.2%) 13 (19.7%) 16.8** (<.001) 
 
        Cologuard®   







Not Ordered 26 (44.8%) 53 (80.3%)  
Total 58 66  
    
* denotes statistically significant data based on p-value </=0.05  













































0.00% 0 16.67% 1 83.33% 5 0.00% 0 0.00% 0 6 
 
Time it takes to find 
and review CRC 
screening status 
and to place order 
for CRC screening 
33.33
% 
2 50.00% 3 0.00% 0 0.00% 0 16.67% 1 6 
 
Communication/Fee
dback on current 
CRC screening rates 
0.00% 0 0.00% 0 66.67% 4 0.00% 0 33.33% 2 6 
 
Belief of 
Importance of CRC 
screening 






16.67% 1 16.67% 1 0.00% 0 33.33% 2 33.33% 2 6 
 
Documentation in 















0.00% 0 0.00% 0 33.33% 2 50.00% 3 16.67% 1 6 
 Incentives 0.00% 0 16.67% 1 66.67% 4 0.00% 0 16.67% 1 6 
 
 
